This study examined the prevalence and correlates of pathological affect in Alzheimer's disease. A consecutive series of 103 patients with Alzheimer's disease were examined with a comprehensive psychiatric assessment that included the pathological laughing and crying scale (PLACS). Forty patients (39%) showed pathological affect: 25% showed crying episodes, and 14% showed laughing or mixed (laughing and crying) episodes. Patients with pathological affect crying showed significantly higher depression scores and a significantly higher frequency of major depression and dysthymia than patients with no pathological affect. Patients with mixed pathological affect showed significantly more subcortical atrophy on CT than patients with pathological affect crying. Forty seven per cent of the patients with pathological affect had no congruent mood disorder, and they showed a significantly longer duration of illness and more severe anosognosia than patients with pathological affect that was congruent with an underlying mood disorder. The study validates the PLACS, and shows the high prevalence of pathological affect in Alzheimer's disease. (i Neurol Neurosurg Psychiatry 1995;59:55-60) 
Abnormalities of facial expression have been variably termed pathological laughing and crying, emotional lability, pseudobulbar affect, and organic emotionality. Poeck' defined emotional lability as the sudden onset of laughing or crying, which the patient is unable to suppress, and which generally occurs in appropriate situations. Poeck also added that emotional lability is always accompanied by an alteration of mood. On the other hand, pathological laughing or crying was defined as the presence of sudden laughing or crying episodes that do not correspond to an underlying emotional change.I Whereas both pathological laughing and crying and emotional lability have been reported in patients with focal brain lesions2 or neurological degenerative disorders,' empirical prospective studies in patients with Alzheimer's disease are lacking. Thus the prevalence, clinical correlates, and mechanism(s) of pathological affect in Alzheimer's disease still remain to be examined.
For the present study we tested a consecutive series of 103 patients with Alzheimer's disease with a structured assessment for pathological laughing and crying-namely, the pathological laughing and crying scale (PLACS). We determined the prevalence of both pathological laughing and crying and emotional lability, and examined the presence of relevant demographic, psychiatric, neurological, neuropsychological, and neuroradiological correlates.
Patients and methods

PATIENTS
A consecutive series of 103 patients who met the NINCDS-ADRDA criteria for probable Alzheimer's disease and had a Hachinski ischaemic score < 44 comprised the study population.
PSYCHIATRIC EXAMINATION
After informed consent, patients were assessed with the following tests: Structured clinical interview for DSM-III-R (SCID) 5 The SCID is a semistructured diagnostic interview used to assess the major axis I DSM-III-R6 disorders. The SCID was given by a psychiatrist blind to the remaining clinical data, and the interview was carried out with the patient and at least one first degree relative. Based on the SCID responses, DSM-III-R axis I diagnoses were made.
Hamilton depression scale (HAM-D)7
The HAM-D is a 17 item interviewer rated scale that measures psychological and autonomic symptoms of depression.
Hamilton anxiety scale (HAM-A)8
The HAM-A is an 11 item interviewer rated scale that measures the severity of generalised or persistent anxiety.
Bech mania scale9
The Bech mania scale assesses the presence and severity of manic symptoms.
Pathological laughing and crying scale (PLA CS)2
The PLACS is an interviewer rated scale that quantifies aspects of pathological affect, including the duration of the episodes, their relation to external events, degree of voluntary control, inappropriateness in relation to emotions, and degree of resultant distress. Both the reliability and validity of this scale have been previously established.2 The scale is given to the patient and at least one first degree relative or caretaker in close contact with the patient. The scale consists of 16 items (eight assessing pathological laughter (PLACS-L) and eight assessing pathological crying (PLACS-C)), which are scored from 0 to 3 points. Diagnosis ofpathological affect Following Poeck's diagnostic scheme,' emotional lability was defined as the presence of sudden episodes of laughing or crying in the presence of a congruent mood disorder (for example, episodes of sudden crying in the presence of major depression or dysthymia); pathological laughing and crying was defined as the presence of sudden episodes of laughing or crying in either the absence of a mood disorder, or the presence of a non-congruent mood disorder (for example, pathological laughing in the presence of a major depression). The generic term "pathological affect" was used to refer to the presence of either pathological laughing and crying or emotional lability. Based on these definitions and a clinical assessment (for example, was emotional lability displayed during the interview? Did it occur several times daily? Did it seem excessive in relation to the precipitant?) a diagnosis of pathological affect crying, laughing, or mixed type was made by a neurologist blind to the psychiatric data. The patient listens to a list of words and has to recall as many words as possible. Each subsequent learning trial involves the selective preservation of only those words that were not recalled on the immediately preceding trial. The outcome measures were the long term retrieval (LTR) and the delayed recall.
Benton visual retention test '6 This test assesses visual memory and visual perception. Patients are exposed to geometric designs for 10 seconds, and are immediately presented with a card containing the correct design among three different foils. The patient has to select the correct one.
Apraxia subtest of the western aphasia battery '7 This test assesses the presence and severity of ideomotor apraxia.
Block design'8
The block design test examines the presence of constructional apraxia. Patients are presented with red and white blocks and are asked to construct replicas of printed designs.
Digit span'8
The digit span test examines auditory attention and consists of two parts. Both consist of seven pairs of random number sequences that the examiner presents at the rate of one per second. In the first part (digits forward) the patient is asked to repeat a string of numbers exactly as it is given, and in the second (digits backwards) the patient is asked to repeat a string of numbers in reverse order.
Wisconsin card sorting test '9 This test measures the ability to develop new concepts and shift sets, and also requires the subjects to suppress a previously correct response and produce a new one. Assessment of the overall proficiency of the test was judged by the number of categories achieved (maximum 6).
Trail making test20
This test examines visual, conceptual, and visuomotor tracking. The patient is instructed to draw lines to connect consecutively numbered circles on a paper (part A), and then connect the same number of consecutively numbered and lettered circles on another paper by alternating between the two sequences (part B). The patient is urged to connect the circles as quickly as possible to control for graphomotor speed and visual scanning. The trial score is the time to complete part A minus the time to complete part B.
Oral word controlled association test2' This test examines access to semantic information with time constraint. Patients were instructed to name as many words beginning with the letter F as they could in one minute. People's names and proper nouns were not permitted. The letters A and S were then presented successively, one minute being allowed for each letter. The score was the number of words produced in one minute.
Boston naming test22
This test measures the ability to name pictured objects. Line drawings of high and low frequency objects are presented one at a time on cards, which the patient has to name.
Token test23
This test measures verbal comprehension of commands of increasing complexity. Raven (6) 21 ( Values are means (SD). ** P < 0-01. 13 patients due to scheduling problems).
After informed consent, all CT was carried out on a General Electric 8800 CT scanner. No significant between group differences were found in age, sex, education, and severity of dementia. Patients with mixed pathological affect, however, had a significantly longer duration of illness (F(2,100) = 5*95, P < 0 05).
NEUROLOGICAL FINDINGS (TABLE 1) A two way ANOVA with repeated measures (factor 1: group, repeated measure: UPDRS scores) showed no significant group effect (F(2,100) = 2-67, NS), and no significant group x UPDRS item interaction (F = 1-05, NS). Thus, all three groups of patients with Alzheimer's disease had a similar severity of extrapyramidal signs. Values are means (SD). Values are means (SD).
* P < 0-05.
PSYCHIATRIC FINDINGS (TABLE 2) A MANOVA for depression, anxiety, mania, activities of daily living, global cognitive functions, and social ties scores showed a significant main effect (Wilks' Lambda (12,188) = 0-71, P = 0-001), and between group differences were further analysed with independent one way ANOVAs. There were significant between group differences in HAM-D scores (F(2,100) = 11-4, P = 0'0001). Patients with pathological affect crying had significantly higher depression scores than patients with either mixed pathological affect (P < 0'001), or patients with no pathological affect (P < 0-0001). Moreover, patients with pathological affect crying also showed a significantly higher frequency of major depression and dysthymia than patients with no pathological affect or mixed pathological affect (X2 = 13-3, df = 4, P = 0-01). There were also significant between group differences in HAM-A scores (F(2,100) = 5 37, P < 0-01). Patients with pathological affect crying had significantly higher anxiety scores than patients with no pathological affect (P = 0-001).
Patients with pathological affect (either crying or mixed) had significantly higher PLACS total scores than patients without pathological affect (F(2,100) = 72d1, P < 0.0001). Finally, patients with pathological affect crying had significantly higher PLACS-C scores than patients with mixed pathological affect (P < 0-0001), whereas patients with mixed pathological affect had significantly higher PIACS-L scores than patients with pathological affect crying (P < 0-0001). (TABLE 5) Twenty one of the 40 patients (53%) with pathological affect had emotional lability (pathological affect display congruent with the emotional disorder), whereas the remaining 19 patients (47%) had pathological laughing or crying.
Patients with pathological laughing or crying had a significantly longer duration of illness (F(1,38) = 6-78, P < 0'05), and significantly higher anosognosia scores (F(1,38) = 4 59, P < 0 05), whereas patients with emotional lability had significantly higher Hamilton depression (F(1,38) = 27-6, P < 0.0001), and anxiety scores (F(1,38) = 4 12, P < 0-05). No other significant between group differences were found in the remaining clinical and neuroradiological variables.
DEPRESSION WITH OR WITHOUT PATHOLOGICAL AFFECT Twenty five (47%) of the 53 patients with depression had pathological affect. The frequency of dysthymia and major depression in depressed patients with or without pathological affect was similar (dysthymia 60% and 50% respectively, and major depression 40% and 50% respectively). Depressed patients with pathological affect had significantly more severe dementia than depressed patients without pathological affect (X2 = 5.70, df = 2, P < 0 05), but no significant between group differences were found in demographic, neuropsychological, neuroradiological, or psychiatric variables.
Discussion
This study examined the prevalence and correlates of emotional lability in a consecutive series of 103 patients with Alzheimer's disease, and there were several important findings. Firstly, 39% of a consecutive series of patients with Alzheimer's disease showed pathological affect. Secondly, patients with pathological affect crying showed significantly higher depression and anxiety scores, and a significantly higher frequency of major depression and dysthymia than patients with no pathological affect. Patients with mixed pathological affect showed significantly more severe subcortical atrophy than patients with pathological affect crying. Thirdly, whereas 53% of patients with pathological affect had an underlying mood disorder that was congruent with the type of pathological affect display, the remaining 47% had either no mood disorder, or a mood disorder not congruent with the type of pathological affect display. Finally, about 50% of the patients with Alzheimer's disease with depression also had pathological affect.
Before further comments, it is necessary to consider some limitations of the study. Clinical criteria for the diagnosis of pathological affect have not been developed, and we diagnosed pathological affect based on a semistructured interview. The finding, however, that patients with pathological affect had significantly higher PLACS scores than patients without pathological affect, and the finding that patients with pathological affect crying had significantly higher PLACS crying scores than patients with mixed pathological affect, provides partial validation of our diagnostic scheme. Whereas pathological affect was associated with more severe dementia, no significant differences between patients with and without pathological affect were found on neuropsychological tests. This discrepancy may be explained by the fact that the severity of dementia was assessed with the clinical dementia rating,27 which not only considers cognitive functioning, but social functioning and activities of daily living as well.
Although pathological affect has often been reported in patients with Alzheimer's disease,' this is, to our knowledge, the first study to examine the prevalence of this disorder with standardised instruments. We found that 39% of patients with Alzheimer's disease showed pathological affect. Most of them (25%) showed pathological crying and 14% showed laughing or mixed (laughing and crying) episodes. The question that now arises is what is the mechanism of pathological affect in Alzheimer's disease? Patients with pathological affect crying showed a significantly higher frequency of major depression and dysthymia, and significantly higher depression and anxiety scores than patients with no pathological affect. Thus the presence of pathological affect crying in Alzheimer's disease may be a marker of an underlying depression. On the other hand, patients with mixed pathological affect showed similar depression, anxiety, and mania scores to patients with Alzheimer's disease without pathological affect, suggesting that mixed pathological affect is not related to an underlying mood disorder. Patients with pathological laughing or crying showed significantly higher anosognosia scores (they were less aware of their cognitive and behavioural problems) than patients with emotional lability. Because anosognosia in Alzheimer's disease may be related to deficits in a self monitoring system related to cognitive functions,28 pathological laughing or crying may result from a lack of self monitoring of affective display.
Our study suggests the presence of two types of pathological affect in Alzheimer's disease. The first type is emotional lability (sudden episodes of crying or laughing in the presence of a congruent mood disorder): most patients with pathological affect crying had either dysthymia or major depression. The second type of pathological affect in Alzheimer's disease is pathological laughing or crying (sudden episodes of crying or laughing in the absence of a congruent mood disorder): about half of the patients with pathological affect had either no underlying mood disorder, or an affective disorder that was incongruent with the pathological affective display (for example, pathological affect laughing in the presence of a major depression). Whereas there were significant between group differences in duration of illness and depression, anxiety, and anosognosia scores, future studies should further validate these types of pathological affect. 
